Polyadenylated nRHA haa been purified from a variety of human and aouse cell sources. These preparations are actively translated in the wheat germ cell-free system but have only poor ability to stinulate the nucleaoe-treated retlculocyte lysate. The translation of endogenous and exogenous globin BRNA is strongly inhibited by the poly(A) RNA preparations in reticulocyte lysates.
(1,2).
There is evidence for activation of both enzymes by the viral dsRNA produced during the replication of some RNA viruses (9, 
Call-free translation aystarns
Rabbit reticulocyte lysates (native or micrococcal nuclease-treated) and wheat-gem extracts were prepared and incubated using standard, published methods (15) . Polysome profiles in the reticulocyte system were determined by sucrose density gradient oentrifugation as described previously (5).
Initiation factor eIF-2
The phosphorylation state of endogenous eIF-2 in the reticulocyte lysate was determined by slab gel isoelectric focussing of urea-denatured sanples (16), followed by transfer to nitrocellulose and inmunoblotting with a monoclonal antibody against the a subunit (17). The blots were developed using a biotinylated second antibody and an avidln/biotinylated peroxidase amplification system with 4-chloronaphthol as a substrate (18) . The percent phosphorylation of eIF-2a was quantified by scanning with an LKB 2202 laser densitometer and the data were analysed using the LKB 2190 GELSCAH program.
RESULTS
Polyadenylated RNA from a range of mammalian cells was assayed for its ability to be translated in the two most frequently used heterologous cell-free systems, viz.the wheat gero and nuclease-treated rabbit reticulocyte Globln mRHA was prepared from rabbit reticulooyte lysate. Translation of these nRHAs was carried out using (a) wheat gera cell-free eyeten, (b) alcrococcal nuclease -treated reticulocyte lysate or (c) non-nuclease-treated reticulocyte lysate.
• , no added RNA; O , globin mRNA (5 /ig/"l)j A , Daudl poly(A) RNA (10/ig/nl in a and c, 5 >ig/ml in b). Protein synthesis waa.nonitored in 5 ,ul aliquots at the tines indicated by the incorporation of [ Sjnethionine (100 ^iCi/ml) into hot trichloroacetic acid-insoluble material. (Table 1 ) and exogenous reticulocyte mRNA in the nuclease-treated lysate ( Fig.2a) but not the wheat gem system (Fig.2b ).
The nature of the inhibitory species in the RNA preparations was investigated by comparing the concentration-dependence for the effects of total cellular RNA, polyadenylated RNA, non-polyadenylated RNA (Fig.3a) , and polysomal RNA versus non-polysomal cytoplasnic RNA (Fig.3b) . It can be seen that poly(A) RNA was very much more inhibitory for the reticulocyte lysate (half-maximal effect at ca. 9 ng/nl) than was poly(A) RNA (half-maximal effect at ca. I6^ig/nl). The latter Inhibition may represent a non-specific effect Poly(A) RNAs were prepared from the indicated cell types as described in Figure Cytoplasmic RNA was prepare^ from mouse erythroleukaemia cells by phenol:chlorofoni extraction and poly(A) RNA was selected by ollgo(dT)-cellulose chromatography. Globin mRNA from reticulocytea was translated in (a) a nucleate-treated reticulocyte lysate or (b) a wheat-germ cell-free system in the absence ( O ) or presence ( A ) of erythroleukaemia cell poly(A) RNA (32^111 in a; 13 M §/^ in *>). Protein synthesis was measured-.by the incorporation of (a) r*C]leucine (4 in 3 )il aliquots or (b) [-"sjmethlonine (100^1/ml) in 5 fil allquots.
&.
2345 12345 log l0 RNA concentration (ng.mr') that dsRHA in the mRHA preparations was responsible for the inhibition of protein synthesis by attempting to reverse the effect with a high concentration of the synthetic dsRNA poly(I).poly(C). Paradoxically, this agent is able to overcone the inhibitory effects on protein synthesis of low concentrations of itself or other dsRHAs (20, 21) and is therefore a very specific diagnostic tool for the presence of dsRHA. As shown in Fig.4 , poly(I).poly(C) at 20^ug/ml largely reversed the inhibition caused by itself at 10 ng/ml or by Daudi cell poly(A) RHA at 5 Jig/nl. This suggests that the inhibitory effect of the latter is indeed due to dsRHA structures present in the preparation. Several experiments were carried out to determine whether the inhibitory dsRHA could be separated from the poly(A) RNA by rigorous fractionation procedures. As illustrated in Table 2 , subjecting the RHA preparations to heating and rapid cooling failed to destroy the inhibitory activity. Washing with 3M Ha acetate, in order to remove small RNA species (22) , also failed to have any effect. RNA prepared fron cells by alternative extraction methods had similar properties to those described here (data not shown). We therefore conclude that da RNA structured) are an intrinsic part Poly(A) RNA was prepared froa Daudi cells as described in Figure 1 . The RNA was subjected to heating and rapid cooling where indicated in order to denature any lntermolecular double-stranded structures. In a separate experiaent, an RNA preparation, following ethanol precipitation, was washed with 3M Na acetate to remove low molecular weight species.
The RNA preparations were assayed for Inhibition of endogenous protein synthesis in reticulocyte lysates as described in Table 1 . HaF. 50^il samples were subjected to isoelectrio focussing on a vertical slab gel, the proteins eleotrophoretically transferred to nitrocellulose and the paosphorylated and unphosphorylated forms of eIF-2a identified using a monoclonal antibody, as described in Materials and Methods. A sample that had been incubated for 60 min with the RHA was also subjected to treatment with alkaline phosphatase U units/nl at 30*C for 4.5 rin) before denaturation in gel sample buffer. clsavage of polysomal nRNA up to 30 ninutes but did result in a 44X loss of larger polysones after 60 minutes ( Fig.6f and h) . However, the synthetic dsRNA poly(I).poly(C) was nore effective, giving 29Z loss of polyaomes at 30 minutes and 69% loss at 60 minutes (Flg.6g and h). These results suggest that soie activation of the 2'5'(A) synthetase-RNase L pathway occurs in the + n presence of exogenous poly(A) RNA but it is a late and relatively small effect and does not contribute significantly to the early shut-off of protein synthesis described here.
DISC0S3I0H
We have obtained evidence that mRNAs from a variety of mammalian sources, including both normal liver (data not shown) and several transformed cell Unas (Table 1) 
